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(57) ABSTRACT

A needle guard having a housing defining an interior cavity,
and a transitional member disposed within the interior cavity
is disclosed. The transitional member includes a pivoting arm
having a first end and a second end, the first end adjacent an
interior portion of the housing. The transitional member also
includes a needle tip sensing element, and a transverse bar-
rier, such that the needle tip sensing element and the trans-
verse barrier are oriented on opposing sides of the pivoting
arm adjacent the second end. The needle guard may be
adapted for transition from a restrained position when the
needle tip is exterior to the interior cavity, to an activated
position when the needle tip is within the interior cavity. The
transitional member may also have a needle tip sensing ele-
ment for contacting a needle in the restrained position, and a
binding edge for engaging the needle in the activated position.

34 Claims, 14 Drawing Sheets
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1
NEEDLE SAFETY DEVICE

CROSS REFERENCE TO RELATED
APPLICATION

This application claims priority to U.S. Provisional Patent
Application No. 60/989,466, filed Nov. 21, 2007, entitled
“Needle Safety Device”, the entire disclosure of which is
herein incorporated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The subject invention relates generally to medical needles
and, more particularly, to medical needles having a safety
device for shielding the needle tip after withdrawal of the
needle from a patient.

2. Description of Related Art

In order to adequately protect medical practitioners from
inadvertent puncture and/or wounding from medical sharps,
such as needles and syringes, safety shielding devices have
been developed to limit the exposure from contaminated
medical devices. In many procedures, the greatest avoidable
risk of accidental needle puncture, also referred to as a
“needlestick™, occurs during handling of the used needle,
such as when a medical practitioner inserts the used needle
into a protective sheath for disposal. This action usually
requires the practitioner to move the hand which holds the
sheath toward the needle tip. Any inaccuracy in this move-
ment increases the probability of an accidental needlestick.
This is particularly true for “long needles” commonly used in
spinal and epidural procedures in which the handle portion of
the device is separated from the needle tip by a substantial
distance.

Prior safety devices have been developed which include a
protective guard specifically dimensioned to surround and
bind a predetermined needle size. The prior safety devices
have been initially stored on the needle at a location remote
from the patient tip. After use, the safety device is typically
advanced over the patient tip to shield the medical practitio-
ner. In view of the fact that prior safety devices have been
dimensioned to accommodate a single gauge needle, a mul-
titude of safety devices, corresponding to all utilized needle
gauges, have been necessary. This contributes to increased
manufacturing costs and stocking concerns.

In addition, in medical procedures utilizing long needles, it
is common practice to first insert an introducer sheath into the
patient, and subsequently introduce an inner cannula there-
through. Typically, both the inner cannula and the introducer
sheath include a sharp pointed profile. Since the prior safety
devices have been specifically designed to accommodate a
single needle gauge, medical procedures utilizing an intro-
ducer sheath and an inner cannula have typically been per-
formed without a safety device.

SUMMARY OF THE INVENTION

The present invention is directed to a single needle guard
that is capable of shielding a plurality of needle gauges. In
addition, the needle guard of the present invention is capable
of transitioning from a first cannula dimension, such as cor-
responding to the dimension of an introducer sheath, to a
second cannula dimension, such as corresponding to the
dimension of an inner cannula.

The present invention is directed to a needle guard includ-
ing a housing defining an interior cavity, and a transitional
member disposed within the interior cavity. The transitional

10

20

40

45

55

2

member includes a pivoting arm having a first end and a
second end, with the first end adjacent an interior portion of
the housing. The transitional member also includes a needle
tip sensing element, and a transverse barrier. The needle tip
sensing element and the transverse barrier are oriented on
opposing sides of the pivoting arm adjacent the second end.

The transitional member may include a spring arm con-
nected to the pivoting arm at a compressible pivot point. The
pivoting arm may further include a binding edge. In one
configuration, the interior cavity of the housing includes a
longitudinal axis, and the transitional member is transition-
able from a restrained position when the needle tip sensing
element is disposed on a first side of the longitudinal axis, to
an activated position when the needle tip sensing element is
disposed on a second side of the longitudinal axis opposing
the first side. In another configuration, the pivoting arm fur-
ther includes a binding edge, such that transition of the tran-
sitional member from the restrained position to the activated
position articulates the binding edge at least partially across
the longitudinal axis. Optionally, the needle tip sensing ele-
ment may include a guide rail, and the transverse barrier may
include an angled restraining tab.

In another embodiment, the present invention is directed to
adevice including a needle having a needle tip, and a housing
disposed about a portion of the needle, defining an interior
cavity structured to receive the needle therethrough. The
device also includes a transitional member disposed within
the interior cavity. The transitional member is adapted for
transition from a restrained position when the needle tip is
disposed exterior to the interior cavity to an activated position
when the needle tip is housed within the interior cavity. The
transitional member includes a pivoting arm disposable at
least partially adjacent an interior portion of the housing, a
needle tip sensing element contacting at least a portion of the
needle in the restrained position, and a transverse barrier. The
needle tip sensing element and the transverse barrier are
oriented on opposing sides of the pivoting arm adjacent the
second end.

The pivoting arm may have a first end and a second end,
with the first end disposed adjacent the interior portion of the
housing. The transitional member may further include a
spring arm connected to the pivoting arm. The pivoting arm
may also include a binding edge for contacting at least a
portion of the needle in the activated position to limit the
advancement of the needle tip from the housing in a distal
direction. The binding edge may at least partially deform a
portion of the needle in the activated position. The binding
edge may restrain at least a portion of the needle against an
interior portion of the housing in the activated position.

In one configuration, the interior cavity of the housing may
have a longitudinal axis, and the transitional member is tran-
sitionable from a restrained position when the needle tip
sensing element is disposed on a first side of the longitudinal
axis to an activated position when the needle tip sensing
element is disposed on a second side of the longitudinal axis
opposing the first side. In another configuration, the trans-
verse barrier of the transitional member is disposed on the
first side of the longitudinal axis in the restrained position,
and is disposed across the longitudinal axis in the activated
position to limit advancement of the needle tip from the
housing in a proximal direction. Optionally, the pivoting arm
may further include a binding edge, such that transition of the
transitional member from the restrained position to the acti-
vated position articulates the binding edge at least partially
across the longitudinal axis.

In another embodiment, the present invention is directed to
adevice including a needle having a needle tip, and a housing
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disposed about a portion of the needle, defining an interior
cavity structured to receive the needle therethrough. The
device further includes a transitional member disposed within
the interior cavity, adapted for transition from a restrained
position to an activated position. The transitional member
includes a pivoting arm having a needle tip sensing element
for contacting the needle in the restrained position. The piv-
oting arm also has a binding edge for engaging the needle in
the activated position. Transition of the transitional member
from the restrained position to the activated position is initi-
ated when contact between the needle tip sensing element and
the needle is interrupted.

The pivoting arm may have a first end adjacent an interior
portion of the housing and a second end. The needle tip
sensing element and a transverse barrier may be oriented on
opposing sides of the pivoting arm adjacent the second end.
The interior cavity of the housing may have a longitudinal
axis, and the transitional member may be transitionable from
a restrained position when the needle tip sensing element is
disposed on a first side of the longitudinal axis, to an activated
position when the needle tip sensing element is disposed on a
second side of the longitudinal axis opposing the first side.
The transverse barrier of the transitional member may be
disposed on the first side of the longitudinal axis in the
restrained position, and may be disposed on the second side of
the longitudinal axis in the activated position to limit
advancement of the needle tip from the housing in a proximal
direction. In one configuration, the binding edge limits the
advancement of the needle tip from the housing in the distal
direction in the activated position.

In yet a further embodiment, the present invention is
directed to a method of actuating a needle guard including the
step of providing a needle guard disposed about at least a
portion of a needle. The needle guard includes a housing
defining an interior cavity structured to receive the needle
having a needle tip therethrough, and a transitional member
disposed within the interior cavity. The transitional member
is disposed within the interior cavity, and is adapted for tran-
sition from a restrained position to an activated position. The
transitional member includes a pivoting arm having a needle
tip sensing element for contacting the needle in the restrained
position, and a binding edge for engaging the needle in the
activated position. Transition of the transitional member from
the restrained position to the activated position is initiated
when contact between the needle tip sensing element and the
needle is interrupted. The method further includes the step of
transitioning the transitional member from the restrained
position to the activated position by interrupting contact
between the needle tip sensing element and the needle.

The transitional member may further include a pivoting
arm having a first end adjacent an interior portion of the
housing and a second end. The needle tip sensing element and
atransverse barrier may be disposed adjacent the second end,
and oriented on opposing sides of the pivoting arm. In one
configuration, transitioning the transitional member from the
restrained position to the activated position includes advanc-
ing the needle tip past the needle tip sensing element in a
distal direction. In another configuration, transitioning the
transitional member from the restrained position to the acti-
vated position causes the transverse barrier to transition from
afirst side of a longitudinal axis of the housing to a position at
least partially across the longitudinal axis to limit advance-
ment of the needle tip from the housing in a proximal direc-
tion. Optionally, the binding edge engaging the needle in the
activated position limits the advancement of the needle tip
from the housing in a distal direction. In a further configura-
tion, the binding edge at least partially deforms a portion of
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the needle in the activated position. In yet a further configu-
ration, the binding edge restrains at least a portion of the
needle against an interior portion of the housing in the acti-
vated position.

In another embodiment, the present invention is directed to
adevice including a needle having a needle tip, and a housing
disposed about a portion of the needle. The housing defines an
interior cavity structured to receive the needle therethrough.
The device also includes a transitional member disposed
within the interior cavity adapted for transition from a
restrained position to an activated position. The transitional
member includes a pivoting housing, a needle tip sensing
element for contacting the needle in the restrained position,
and a transverse barrier. The device also includes a spring arm
disposed within the interior cavity biasing the transitional
member, and including a binding edge for engaging the
needle in the activated position. The spring arm and the tran-
sitional member are separate elements, and transition of the
transitional member from the restrained position to the acti-
vated position is initiated when contact between the needle tip
sensing element and the needle is interrupted.

The transitional member may define a recess for accom-
modating at least a portion of the binding edge therein in the
restrained position. The transition of the transitional member
from the restrained position to the activated position may also
release the binding edge from within the recess.

In yet another embodiment, a device includes a needle
having a needle tip and a housing disposed about a portion of
the needle. The housing defines an interior cavity structured
to receive the needle therethrough. The device also includes a
transitional member disposed within the interior cavity
adapted for transition from a restrained position to an acti-
vated position. The transitional member includes a first bind-
ing edge for restricting movement of the needle in a proximal
direction in the activated position, and a second binding edge
for restricting movement of the needle in a distal direction in
the activated position. The transitional member also includes
a needle tip sensing element, such that transition of the tran-
sitional member from the restrained position to the activated
position is initiated when contact between the needle tip
sensing element and the needle is interrupted.

The transitional member may also include a contact por-
tion having a gap therein, such that the needle tip passes
through the gap during transition from the retracted position
to the activated position. The first binding edge and the sec-
ond binding edge may contact a portion of the needle upon
passage of the needle tip through the gap.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a needle guard in the
unshielded position disposed on an introducer sheath sur-
rounding a long needle in accordance with an embodiment of
the present invention.

FIG. 2 is a cross-sectional side view of the needle guard of
FIG. 1.

FIG. 3 is a cross-sectional side view of the needle guard of
FIG. 1 advanced over the introducer sheath in accordance
with an embodiment of the present invention.

FIG. 4 is a cross-sectional side view of the needle guard of
FIG.1 in the fully-shielded position disposed on a long needle
in accordance with an embodiment of the present invention.

FIG. 5 is a perspective front view of the transitional mem-
ber of the needle guard in accordance with an embodiment of
the present invention.
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FIG. 6 is a perspective view of a needle guard nested within
ahub in accordance with an embodiment of the present inven-
tion.

FIG. 7 is a perspective view of the needle guard of FIG. 6
removed from the hub in accordance with an embodiment of
the present invention.

FIG. 8 is a perspective cross-sectional side view of an
alternative embodiment of a needle guard in the unshielded
position disposed on a long needle in accordance with an
embodiment of the present invention.

FIG. 9 is a perspective cross-sectional side view of the
needle guard of FIG. 8 in the fully-shielded position disposed
on a long needle.

FIG. 10 is a perspective view of a needle guard in an
unshielded position in accordance with an alternative
embodiment of the present invention.

FIG. 11 is a side view of the needle guard of FIG. 10.

FIG. 12 is a perspective view of the needle guard of FIG. 10
in the shielded position.

FIG. 13 is a side view of the needle guard of FIG. 12.

FIG. 14 is a side view of a needle guard in an unshielded
position in accordance with an alternative embodiment of the
present invention.

FIG. 15 is a side view of the needle guard of FIG. 14 in the
shielded position.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

For purposes of the description hereinafter, the words
“upper”, “lower”, “right”, “left”, “vertical”, “horizontal”,
“top”, “bottom”, “lateral”, “longitudinal” and like spatial
terms, if used, shall relate to the described embodiments as
oriented in the drawing figures. However, it is to be under-
stood that many alternative variations and embodiments may
be assumed except where expressly specified to the contrary.
It is also to be understood that the specific devices and
embodiments illustrated in the accompanying drawings and
described herein are simply exemplary embodiments of the
invention.

Referring to FIGS. 1-4, the needle guard 12 of the present
invention includes a housing 14 and a transitional member 16
disposed within the housing 14. The housing 14 includes a
first end 18 and a second end 20 opposite the first end 18, and
defines an interior cavity 28 therebetween. The first end 18
defines a first port 22, and the second end 20 defines a second
port 24 substantially aligned with the first port 22 along a
longitudinal axis A of the housing 14, as shown in FIG. 2. The
first port 22 and the second port 24 may be substantially the
same size and may have substantially the same diameter.

In one embodiment, the housing 14 of the needle guard 12
is adapted to accommodate a portion of a needle cannula 26
through the first port 22 and the second port 24. In one
embodiment, the first port 22 and the second port 24 may have
a diameter that is slightly greater than the diameter of the
needle cannula 26. In another embodiment, the first port 22
and the second port 24 may have a diameter that is consider-
ably larger than the diameter of the needle cannula 26. The
housing 14 of the needle guard 12 may accommodate a needle
cannula having, for example, a diameter of from about 18 ga
to about 27 ga, through the first port 22 and the second port 24.
Inanother embodiment, the housing 14 of the needle guard 12
may accommodate multiple nested needle cannulas through
the first port 22 and the second port 24, such as an outer needle
cannula having an inner needle cannula nested therein. In a
further embodiment, the needle guard 12 may be adapted for
use with conventional gauge “long” needle(s) suitable for
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spinal tap procedures, and the like. Optionally, the housing 14
of the needle guard 12 is adapted to accommodate an intro-
ducer sheath having an inner cannula nested therein for deliv-
ering fluid to a patient or extracting fluid from a patient.
Alternatively, the inner needle cannula may include a solid
stylet for providing rigidity to an outer needle cannula.

The housing 14 may have any suitable dimensions and
exterior configuration, provided the first port 22, second port
24, and at least a portion of the interior cavity 28 are sized to
sufficient to accommodate the needle cannula 26 there-
through. In one embodiment, the housing 14 may have a
length L, as shown in FIG. 1, of from about 0.25 inch to about
1.5 inches, a width W, shown in FIG. 1, of from about 0.09
inch to about 1 inch, and a height H, also shown in FIG. 1, of
from about 0.25 inch to about 1.5 inches. In another embodi-
ment, the housing 14 may include a first portion 30 having a
height H, and a second portion 32 having a height H, that is
different from the height H of the first portion 30. The housing
14 may be made of any suitable material, such as a substan-
tially rigid polymeric composition. The housing 14 may also
include a gripable region 34 having a textured surface and/or
texture enhancing coated applied thereto for facilitating a
medical practitioner to easily grab the housing 14.

The needle guard 12 is transitionable from an unshielded
position, shown in FIGS. 1-3, to a shielded position, shown in
FIG. 4, and includes a transitional member 16 disposed
within the interior cavity 28 of the housing 14. The transi-
tional member 16 includes a pivoting arm 36, a needle tip
sensing element 38 oriented on one side of the pivoting arm
36, and a transverse barrier 40 oriented on the opposite side of
the pivoting arm 36. The pivoting arm 36 has a first end 42 and
a second end 44, with the first end 42 adjacent an interior
portion, such as interior wall 46 of the housing 14. In one
embodiment, the first end 42 may be secured to the interior
wall 46 of the housing 14, such as adjacent the first end 18 of
the housing 14. The first end 42 may be secured by conven-
tional affixing means. In one embodiment, the pivoting arm
36 includes a spring arm 48 connected to the pivoting arm 36.
The spring arm 48 may be connected to the pivoting arm 36 at
apivot point 50. The pivoting arm 36 can be biased against the
interior wall 46 of the housing 14, such as against the spring
arm 48 when a force is applied to a portion of the pivoting arm
36 adjacent the second end 44. The spring arm 36 may be any
appropriate biasing element, such as a leaf spring, a compres-
sion spring, and/or a compressible material.

As shown in FIGS. 1-3, the second end 44 of the pivoting
arm 36 can contact the needle cannula 26 and apply sufficient
force adjacent the second end 44 of the pivoting arm 36 to bias
the pivoting arm against the interior wall 46 of the housing 14.
In one embodiment, the pivoting arm 36 and/or spring arm 48
can contain stored energy when the second end 44 of the
pivoting arm 36 is in contact with the needle cannula 26. The
pivoting arm 36 and the spring arm 48 may be made of the
same material, or of different materials. Example materials
suitable for the pivoting arm 36 include substantially rigid
metals and polymeric compositions, and example materials
suitable for the spring arm 48 include metals, memory metals,
and resilient polymeric compositions.

Referring to FIGS. 2-5, the needle tip sensing element 38
may be disposed adjacent the second end 44 of the pivoting
arm 36 of the transitional member 16, and extends in a direc-
tion toward the needle cannula 26. In one embodiment, the
needle tip sensing element 38 is affixed to the pivoting arm 36
in a direction that is substantially perpendicular to the pivot-
ing arm 36. The needle tip sensing element 38 may be made
of any suitable material, and may be separately formed and
subsequently attached to the second end 44 of the pivoting
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arm 36, or may be co-formed therewith. The needle tip sens-
ing element 38 is adapted to contact the needle cannula 26
when the needle cannula 26 extends through both the first port
22 and the second port 24 of the housing 14. In one embodi-
ment, the needle tip sensing element 38 includes a guide rail
52 extending from the needle tip sensing element 38 in a
direction that is substantially perpendicular to the needle tip
sensing element 38 and substantially parallel with the pivot-
ing arm 36. The guide rail 52 may be adapted to contact and
glide along the needle cannula 26.

The transverse barrier 40 is also disposed adjacent the
second end 44 of the pivoting arm 36 and extends in a direc-
tion that is substantially opposite from the needle tip sensing
element 38. In one embodiment, the transverse barrier 40 and
the needle tip sensing element 38 are oriented on opposing
sides of the pivoting arm 36 adjacent the second end 44. In
another embodiment, the transverse barrier 40 is affixed to the
pivoting arm 36 in a direction that is substantially perpen-
dicular to the pivoting arm 36. In yet another embodiment,
both the transverse barrier 40 and the needle tip sensing
element 38 may be attached and/or co-formed with an end
plate 60, as shown in FIGS. 5-6.

The transverse barrier 40 may be made of any suitable
material, and may be separately formed and subsequently
attached to the second end 44 of the pivoting arm 36, or may
be co-formed therewith. In one embodiment, the transverse
barrier 40 includes an angled restraining tab 54. In one
embodiment, the restraining tab 54 may be connected to a
base portion 56 of the transverse barrier 40 at an angle B of
from about 10 degrees to about 90 degrees, as shown in FIG.
2. The angled restraining tab 54 may be fixed to the base
portion 56 in such a fashion that deflection of the restraining
tab 54 with respect to the base portion 56 is substantially
prevented. In another embodiment, the restraining tab 54 and
the base portion 56 are co-formed.

As shown in FIG. 5, the transitional member 16 may also
include a base plate 62 connected to, or integrally formed
with the pivoting arm 36, adjacent the pivot point 50 of the
transitional member 16. The base plate 62 may have a width
W, that is greater than the width W, of the pivoting arm 36.
The base plate 62 may include a binding edge 58 positioned
optionally adjacent the connection between the pivoting arm
36 and the base plate 62. The binding edge 58 may have a
sharp beveled or knife-edge style ridge extending from or
recessed within the base plate 62. In another embodiment, a
portion of the pivoting arm 36 includes a binding edge 58
having a sharp beveled or knife-style ridge extending from or
recess within a portion of the pivoting arm 36. The binding
edge 58 may include any edge suitable for gripping or notch-
ing the needle cannula 26. In one embodiment, the binding
edge 58 may include a blunted edge, a double beveled edge,
a sharp edge disposed on opposing sides, a v-notch edge, a
ridged edge such as a knurled edge and/or a curved edge.

The safety needle guard 12 of the present invention is
intended to be disposed on at least a portion of a needle
cannula 26, in a restrained position, during the performance
of'a standard medical procedure. In the restrained position, as
shown in FIGS. 2-3, the needle cannula 26 is disposed
through both the first port 22 and the second port 24. The
needle tip sensing element 38, particularly the guide rail 52,
contact the needle cannula 26 and apply force to the transi-
tional member 16. The applied force compresses the pivoting
arm 36 and the spring arm 48 against a portion of the interior
wall 46 of the housing 14 through the pivot point 50. As
shown in FIG. 2, the transitional member is disposed entirely
on one side of the longitudinal axis A of the interior of the
housing 14 in the restrained position.
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During a medical procedure, such as a spinal tap, epidural,
and the like, a needle cannula 26, having the needle guard 12
in the restrained position disposed thereon, may be inserted
into the patient. The needle guard 12 is spaced apart from the
needle tip 64 or patient end of the needle cannula 26, as shown
in FIGS. 1, 6, and 7. In one embodiment, as shown in FIGS.
6-7, the needle guard 12 may be nested within a portion of'a
needle hub 66, such as a hub interior 67, which may option-
ally be connected to a stylet handle 68. The hub interior 67
may be adapted to at least partially receive a portion of the
needle guard 12 therein. This allows a medical practitioner to
perform a medical procedure without the needle guard hin-
dering sight lines or otherwise impeding the medical proce-
dure. In a further embodiment, the needle guard 12 includes a
first portion 30 and a second portion 32 and the hub interior 67
is adapted to receive the second portion 32 therein while
restraining the first portion 30 in a location exterior to the hub
interior 67. In this configuration, the medical practitioner may
grasp the first portion 30 of the needle guard 12 and extract the
needle guard 12 from the hub 66 and/or user handle 68 along
the needle cannula 26 by manual force.

As shown in FIG. 7, the needle guard 12 can be removed
from the hub interior 67 and advanced along the needle can-
nula 26. In one embodiment, the advancement of the needle
guard 12 from the hub interior 67 can occur while the needle
tip 64 is inside the patient, or after the medical procedure is
completed and the needle tip 64 has been removed from the
patient. During advancement of the needle guard 12 along the
needle cannula 26, the transitional member 16 remains in the
restrained position while the needle cannula 26 is in contact
with the needle tip sensing element 38.

Once the contact between the needle tip sensing element 38
and the needle cannula 26 is interrupted, the transitional
member 16 is transitioned from the restrained position,
shown in FIGS. 2-3, to the activated position, shown in FIG.
4. In the restrained position, the needle tip sensing element 38
of' the transitional member 16 is disposed on a first side 70 of
the longitudinal axis A of the interior cavity 28 of the housing
14. When contact between the needle tip sensing element 38
and the needle cannula 26 is interrupted, the bias applied by
the contact between the needle tip sensing element 38 and the
needle cannula 26 is released and the transitional member 16
is transitioned to the activated position in which the needle tip
sensing element 38 is disposed on a second side 72 of the
longitudinal axis A of the interior cavity 28 of the housing 14,
opposite the first side 70. In another embodiment, the guide
rail 52 of the needle tip sensing element 38 is disposed on the
first side 70 in the restrained position, and is disposed on the
second side 72 after contact between the guide rail 52 and the
needle cannula 26 is interrupted. In yet another embodiment,
contact between the needle tip sensing element 38 and the
needle cannula 26 is interrupted when the needle tip 64 passes
from the exterior of the housing 14 to the interior cavity 28. In
yet a further embodiment, contact between the needle tip
sensing element 38 and the needle cannula 26 is interrupted
when the needle tip 64 passes beyond the needle tip sensing
element 38 along the longitudinal axis A in a direction from
the first port 22 of the housing 14 toward the second port 24.

In the restrained position, the transverse barrier 40 of the
pivoting arm 36 is disposed on the first side 70 of the longi-
tudinal axis A of the interior cavity 28 of the housing 14 and
the needle cannula 26. Once the transitional member 16 is
transitioned from the restrained position to the activated posi-
tion, the transverse barrier 40 of the pivoting arm 36 may be
disposed toward the longitudinal axis A of the interior cavity
28 of the housing 14 in an orientation that is substantially
perpendicular to the longitudinal axis A. As the needle tip 64
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is drawn past the needle tip sensing element 38 in a distal
direction from the first port 22 of the housing 14 toward the
second port 24 of the housing 14, the pivoting arm 36 is
transitioned across the longitudinal axis A. This movement
aligns the transverse barrier 40 across the longitudinal axis A,
thereby substantially preventing movement of the needle tip
64 in a proximal direction from the second port 24 of the
housing toward the first port 22. In one embodiment, the
transverse barrier 40 is dimensioned to completely obscure
the first port 22 of the housing 14 in the activated position.
Accordingly, once a medical practitioner advances the needle
guard 12 over the needle tip 64 of the needle cannula 26, the
needle tip sensing element 38 is transitioned from the
restrained position to the activated position when contact
between the needle cannula 26 and the needle tip sensing
element 38 is interrupted. At this time, the transverse barrier
40 is disposed across the pathway of the needle cannula 26,
thereby preventing unintentional advancement of the need tip
64 from the housing 14 in the proximal direction. Accord-
ingly, the needle guard 12 of'the present invention is intended
to limit inadvertent advancement of the needle tip 64 from the
housing 14 in the proximal direction. It is also contemplated
herein that an automatic trigger (not shown) may effectuate
the transition of the needle guard 12 from the restrained
position to the activated position by conventional actuation
means.

The needle guard 12 of the present invention is also
intended to limit inadvertent removal of the needle tip 64 from
the needle guard 12 in the distal direction. In one embodi-
ment, the binding edge 58 of the pivoting arm 36 is configured
such that the transition of the transitional member 16 from the
restrained position to the activated position articulates the
binding edge 58 towards the longitudinal axis A ofthe interior
cavity 28 of the housing 14, as shown in FIG. 4. The binding
edge 58 is configured to contact at least a portion of the needle
cannula 26 in the activated position. In one embodiment, the
release energy stored from the bias of the pivoting arm 36
and/or spring arm 48 against the needle cannula 26 is suffi-
cient to cause the pivoting arm 36 to pivot toward the longi-
tudinal axis A with enough force to cause the binding edge 58
to deform or dent at least a portion of the needle cannula 26.
In one embodiment, the binding edge 58 limits the advance-
ment of the needle tip 64 from the interior cavity 28 of the
housing 14 in the distal direction by pinning a portion of the
needle cannula 26 against a portion of the interior wall 46 of
the housing 14. In another embodiment, the binding edge 58
at least partially restrains a portion of the needle cannula 26
against a portion of the housing 14 due to a frictional inter-
ference therewith. In yet another embodiment, the binding
edge 58 itself may at least partially deform or dent against a
portion of the needle cannula 26, thereby restraining the
needle cannula 26 against a portion of the housing 14. In yet
a further embodiment, the application of additional force to
the needle cannula 26 increases the interference between the
binding edge 58 and the needle cannula 26, thereby further
restricting movement of the needle cannula 26 within the
housing 14. It is also contemplated herein, that multiple bind-
ing edges 58, as similarly described herein, may be employed
to further restrict movement of the needle cannula 26 within
the housing 14. It is further contemplated herein that the
geometry of the needle guard 12 is configured such that the
binding mechanism may be self-locking or wedging. For
example, once binding is initiated any force applied to the
needle cannula 26 in a substantially proximal direction
increases the binding force.

Referring once again to FIGS. 1-7, an advantage of the
present invention is the ability to use a single needle guard
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over needle cannulas having many different diameters. Since
the transitional member 16 is located on only one side of the
longitudinal axis A in the restrained position, the needle guard
12 can accept any size needle cannula 26, which is limited
only by the diameter of the first port 22 of the housing 14.

Another advantage of the present invention is the ability of
the needle guard 12 to accommodate nested needle cannulas
26, 26a. Referring again to FIG. 7, in certain procedures it is
desirable to advance a first needle cannula 26 into a patient,
such as an introducer sheath, and to subsequently advance a
second needle cannula 26¢ into the patient through the first
needle cannula 26. In this situation, it is desirable to shield the
needle tip 64 of the second needle cannula 264, as this needle
tip is withdrawn from the patient in an exposed condition,
whereas the needle tip 64a of the first needle cannula 26 is
“blunted” by the presence of the second needle cannula 26a
therethrough.

The needle guard 12 of the present invention can effec-
tively “jump” from a larger diameter needle cannula 26 to a
smaller diameter needle cannula 264, as shown in FIG. 3,
without transitioning from the restrained position to the acti-
vated position. As shown in FIG. 2, the needle sensing tip
element 38 contacts the first needle cannula 26. The second
needle cannula 264 is nested within the first needle cannula
26. When the needle guard 12 is advanced over the needle tip
64a of the first needle cannula 26, the needle tip sensing
element 38 biases against the second needle cannula 264,
thereby preventing transition to the activated position. Since
the activation mechanism of the present needle guard 12 rides
on one side of the needle cannula(s) 26, 26 in the restrained
position, transition from the restrained position to the acti-
vated position is not triggered until the last nested needle
cannula 26, 26a passes along the longitudinal axis A past the
needle tip sensing element 38. In another embodiment, it is
contemplated herein that multiple nested needle cannulas,
such as three, four, or five needle cannulas, may be used with
the needle guard of the present invention.

In an alternative embodiment of the present invention,
shown in FIGS. 8-9, the needle guard 112 includes a housing
114 having an interior cavity 128 and a transitional member
116 disposed within the interior cavity 128. The transitional
member 116 is similarly shown in FIGS. 1-7, and includes a
pivoting arm 136, a spring arm 148, and a transverse barrier
140 as described above. Referring again to FIGS. 8-9, the
binding edge 158 is disposed adjacent the opposite end of the
pivoting arm 136 from the transverse barrier 140. As shown in
FIGS. 8-9, the transverse barrier 140 and the binding edge
158 are disposed on the same side of the pivoting arm 136 at
opposite ends, such as the transverse barrier 140 disposed
adjacent the first end 178 and the binding edge disposed
adjacent the second end 180. Both the transverse barrier 140
and the binding edge 158 are disposed on a first side of the
longitudinal axis A, of the interior cavity 128 of the housing
114 in the restrained position. Optionally, the housing 114
may include a retaining bar 188 having a port 190 disposed
therein for providing stability to the needle cannula 126. As
described above with reference to FIGS. 1-7, the first port 22
and the second port 24 may be similarly sized. The port 190
may likewise be sized to correspond to the dimensions of the
first port 22 and the second port 24.

As shown in FIG. 8, in the restrained position, the binding
edge 158 does not contact the needle cannula 126. As shown
in FIG. 9, transition of the transitional member 116 from the
restrained position to the activated position causes the bind-
ing edge to swing toward and contact the needle cannula 126.
As described above, this contact may deform the needle can-
nula 126 and pin the needle cannula 126 against a portion of
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an interior wall 146 of the housing 114, thereby preventing
inadvertent advancement of the needle tip 164 from the inte-
rior cavity 128 of the housing 114.

In yet another embodiment of the present invention, shown
in FIGS. 10-13, a needle guard 312 includes a housing 314
having an interior cavity 328 with a transitional member 316
disposed within the interior cavity 328. The transitional mem-
ber 316 includes a first binding edge 358, a second binding
edge 360, a spring arm 348 and a needle tip sensing element
350. In this embodiment, two binding edges 358, 360 are
employed to prevent movement of a needle cannula 326 in
either the proximal direction or the distal direction after tran-
sition from the restrained position to the activated position.
The present embodiment employs a second binding edge 360
in place of a transverse barrier, as discussed above. In another
embodiment, a transverse barrier, as discussed above, may
also be included in the device of FIGS. 10-13 in addition to
the second binding edge 360 as a secondary locking measure.

As also described above, the needle guard 312 is dimen-
sioned to receive a single needle cannula 327 or nested needle
cannulas 326, 326a therein. In one embodiment, the needle
guard 312 is dimensioned to accommodate a first needle
cannula 326, such as an introducer sheath, therein and to
subsequently accommodate a second needle cannula 326a,
having a smaller diameter therein.

As shown in FIGS. 10-11, in the retracted position the
transitional member 316 may be oriented on a single side of
the longitudinal axis T with at least a portion of the needle tip
sensing element 350 contacting the needle cannula 327, 326.
As shown in FIGS. 10-11, in the restrained position, needle
cannula 327, such as the nested cannula 326, 326a, may be
disposed through the first port 364 of the housing 314 with the
spring arm 348 biasing the transitional member 316 against a
portion of the needle cannula 327, 326. A contact portion 315
of'the transitional member 316 may include a first arm portion
317 and a second arm portion 318 separated by a gap 319. The
first binding edge 358 may be disposed between the first arm
portion 317 and the second arm portion 318, such as along the
proximal edge ofthe gap 319, as shown in FIG. 10. The needle
tip sensing element 350 may also be disposed between the
first arm portion 317 and the second arm portion 318, such as
along the distal edge of the gap 319, also shown in FIG. 10. In
the retracted position, at least a portion of the contact portion
315, such as at least one of the first arm portion 317 and the
second arm portion 318 are provided adjacent the needle
cannula 327, 326a. Optionally, at least a portion of the contact
portion 315, such as at least one of a portion of the first arm
portion 317 and the second arm portion 318, may ride along
the needle cannula 327, 3264 in the restrained position.

As shown in FIGS. 12-13, once the distal tip 338 of the
needle cannula 327, or the distal tip 338 of a second needle
cannula 326a nested within a first needle cannula 326, as
described herein, is withdrawn from the first port 364 of the
housing 348, the spring arm 314 biases the transitional mem-
ber 316 toward the needle cannula 326. As shown in FIG. 13,
the contact portion 315 of the transitional member 316 may
pass around or over a portion of the needle cannula 327, 326a.
In one embodiment, the needle cannula 327, 326a may pass
through the gap 319 defined between the first arm portion 317
and the second arm portion 318 during transition of the tran-
sitional member from the restrained position to the activated
position. As the needle cannula 327, 3264, such as the distal
tip 338, passes through the gap 319, the first binding edge 358
contacts the needle cannula 327, 3264 and prevents the needle
cannula 327, 3264 from moving in a proximal direction from
the interior of the housing 314. As also described herein, the
first binding edge 358 may deform or dent the needle cannula
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327, 326a such that the needle cannula 327, 326a cannot be
removed from within the housing 314 through the second port
374. In another embodiment, the first binding edge 358
restrains the needle cannula 327 or 3264 against a portion of
the interior of the housing 314 in a frictional resistance. In yet
another embodiment, the first binding edge 358 may deform
about at least a portion of the needle cannula 327 or 3264
thereby preventing removal of the needle cannula 327 or 3264
from the housing 314 in the proximal direction. In a further
configuration, the contact portion 315 may include a single
arm 317 and the gap 319 may be defined by a sole arm 317. It
is noted herein that the needle tip sensing element 350, as
shown in FIGS. 10-13 is similarly described above with ref-
erence to sensing element 38 shown in FIGS. 1-7.

As also shown in FIGS. 12-13, as the distal tip 338 of the
needle cannula 327 or 3264 passes through the gap 319 the
second binding edge 360 contacts the needle cannula 327,
326a and prevents the needle cannula 327, 3264 from moving
in a distal direction from the interior of the housing 314. In
one embodiment, as shown in FIGS. 10-11, the second bind-
ing edge 360 contacts the contact portion 315, such as at least
one of the first arm portion 317 and the second arm portion
318 in the restricted position. Alternatively, the second bind-
ing edge 360 may be biased away from the needle cannula
327, 3264 by the spring arm 348 in the restricted position.
During transition of the transitional member 316 from the
restricted position, shown in FIGS. 10-11, to the activated
position, shown in FIGS. 12-13, the contact portion 315 piv-
ots away from the needle cannula 327, 3264 and the second
binding edge 360 contacts a portion of the needle cannula
327, 326a. The second binding edge 360 may deform or dent
the needle cannula 327, 326a such that the needle cannula
327, 326a cannot be removed from within the housing 314
through the first port 364. In another embodiment, the second
binding edge 360 restrains the needle cannula 327 or 326a
against a portion of the interior of the housing 314 in a
frictional resistance. In yet another embodiment, the second
binding edge 360 may deform about at least a portion of the
needle cannula 327 or 3264 thereby preventing removal of the
needle cannula 327 or 3264 from the housing 314 in the distal
direction. In yet a further embodiment, the first binding edge
358 contacts the needle cannula 327, 326a at a location proxi-
mal to the location at which the second binding edge 360
contacts the needle cannula 327, 326a.

Inyet another embodiment of the present invention, shown
in FIGS. 14-15, a needle guard 212 includes a housing 214
having an interior cavity 228 with a transitional member 216
and a spring arm 248 disposed within the interior cavity 228.
The transitional member 216 includes a pivoting housing
236, a needle tip sensing element 250 and a transverse barrier
240. The spring arm 248 includes a biasing portion 249 and a
binding edge 258. In this embodiment, the needle tip sensing
element 250 and transverse barrier 240 are located in a sepa-
rate component from the binding edge 258. Specifically, the
needle tip sensing element 250 is integral with the transitional
member 216 and the binding edge 258 is integral with the
spring arm 248.

As also described above, the needle guard 212 is dimen-
sioned to receive a single needle cannula 227 or nested needle
cannulas 226, 226a therein. In one embodiment, the needle
guard 212 is dimensioned to accommodate a first needle
cannula 226, such as an introducer sheath, therein and to
subsequently accommodate a second needle cannula 226a,
having a smaller diameter therein.

As shown in FIG. 14, the transitional member 216 may
include a recess 260 dimensioned to accommodate at least a
portion of the binding edge 258 therein in the restrained
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position. The transitional member 216 also includes a needle
tip sensing element 250 disposed within a distal face 262,
such that the needle tip sensing element 250 is aligned with a
first port 264 of the housing 214 in the restrained position. As
shown in FIG. 14, in the restrained position, the nested can-
nula 226, 226a may be disposed through the first port 264 of
the housing 214 and the needle tip sensing element 250. The
transitional member 216 is biased against the nested cannula
226, 226a extending therethrough, by the spring arm which is
disposed on one side of the needle when the transition mem-
ber is in the retrained position.

As shown in FIG. 15, once the distal tip 238 of the needle
cannula 227, or the distal tip 238 of a second needle cannula
226a nested within a first needle cannula 226, as described
herein, is withdrawn from the first port 264 of the housing 214
and the needle tip sensing element 250 loses contact with the
needle cannula 227, the spring arm 248 biases the transitional
member 216 toward a portion of the housing 214 such that the
distal tip 238 is no longer aligned through the needle tip
sensing element 250. As shown in FIG. 15, the distal tip 238
then aligns with a restraining portion 239 of the distal face
262 of the transitioning member 216, thereby preventing
re-advancement of the distal tip 238 through the first port 264
of'the housing 214. As the transitioning member 216 is biased
toward a portion of the housing 214, the binding edge 258
becomes unseated from within the recess 260 of the transi-
tioning member 216 and binds against a portion of the needle
cannula 227 or nested needle cannula2264. As also described
herein, the binding edge 258 may deform or dent the needle
cannula 227 or 2264 such that the needle cannula 226 cannot
be removed from within the housing 214 through the second
port 274. In another embodiment, the binding edge 258
restrains the needle cannula 227 or 2264 against a portion of
the interior of the housing 214 in a frictional resistance. In yet
another embodiment, the binding edge 258 may deform about
at least a portion of the needle cannula 227 or 2264 thereby
preventing removal of the needle cannula 227 or 2264 from
the housing 214.

By separating the needle tip sensing element 250 and the
binding edge 258, the sensitivity of the needle guard 212 may
be increased. Optionally, this configuration may reduce the
overall dimensions required to fabricate the needle guard
and/or may increase the needle guard 212 capacity to receive
and bind a larger range of cannula gauges therein.

While the present invention is described with reference to
several distinct embodiments of a needle guard and method of
use, those skilled in the art may make modifications and
alterations without departing from the scope and spirit.
Accordingly, the above detailed description is intended to be
illustrative rather than restrictive.

What is claimed is:
1. A needle guard, comprising:
a housing defining an interior cavity; and
a transitional member disposed within the interior cavity,
the transitional member comprising:
a pivoting arm having a first end and a second end, the
first end adjacent an interior portion of the housing,
a needle tip sensing element connected to the pivoting
arm, and
a transverse barrier, wherein the needle tip sensing ele-
ment extends radially outward from and substantially
perpendicular to a first side of the pivoting arm adja-
cent the second end and the transverse barrier extends
radially outward from and substantially perpendicu-
lar to a second side of the pivoting arm adjacent the
second end in a direction opposite from a direction in
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which the needle tip sensing element extends, the first
side opposite the second side.

2. The needle guard of claim 1, wherein the transitional
member further comprises a spring arm connected to the
pivoting arm at a compressible pivot point.

3. The needle guard of claim 1, wherein the pivoting arm
further comprises a binding edge.

4. The needle guard of claim 1, wherein the interior cavity
of the housing includes a longitudinal axis, and the transi-
tional member is transitionable from a restrained position
when the needle tip sensing element is disposed on a first side
of the longitudinal axis, to an activated position when the
needle tip sensing element is disposed on a second side of the
longitudinal axis opposing the first side.

5. The needle guard of claim 4, wherein the pivoting arm
further comprises a binding edge, such that transition of the
transitional member from the restrained position to the acti-
vated position articulates the binding edge at least partially
across the longitudinal axis.

6. The needle guard of claim 1, wherein the needle tip
sensing element further comprises a guide rail.

7. The needle guard of claim 1, wherein the transverse
barrier further comprises an angled restraining tab.

8. A device, comprising:

a needle having a needle tip;

a housing disposed about a portion of the needle, defining
an interior cavity structured to receive the needle there-
through along a longitudinal axis of the interior cavity of
the housing; and

a transitional member disposed within the interior cavity,
adapted for transition from a restrained position when
the needle tip is disposed exterior to the interior cavity to
an activated position when the needle tip is housed
within the, interior cavity, the transitional member com-
prising:

a pivoting arm having a first end and a second end, the
pivoting arm disposable at least partially adjacent an
interior portion of the housing,

a needle tip sensing clement biased against at least a
portion of the needle in the restrained position, and

a transverse barrier, wherein the needle tip sensing ele-
ment extends radially outward from and substantially
perpendicular to a first side of the pivoting arm adja-
cent the second end and the transverse barrier extends
radially outward from and substantially perpendicu-
lar to a second side of the pivoting arm adjacent the
second end in a direction opposite from a direction in
which the needle tip sensing element extends, the first
side opposite the second side, wherein the transitional
member is disposed entirely on one side of the longi-
tudinal axis of the interior cavity of the housing in the
restrained position.

9. The device of claim 8, wherein the pivoting arm has a
first end and a second end, the first end adjacent the interior
portion of the housing.

10. The device of claim 8, wherein the transitional member
further comprises a spring arm connected to the pivoting arm.

11. The device of claim 8, wherein the pivoting arm further
comprises a binding edge for contacting at least a portion of
the needle in the activated position to limit the advancement
of the needle tip from the housing in a distal direction.

12. The device of claim 11, wherein the binding edge at
least partially deforms a portion of the needle in the activated
position.

13. The device of claim 11, wherein the binding edge
restrains at least a portion of the needle against an interior
portion of the housing in the activated position.
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14. The device of claim 8, wherein the interior cavity of the
housing has a longitudinal axis and the transitional member is
transitionable from a restrained position when the needle tip
sensing element is disposed on a first side of the longitudinal
axis to an activated position when the needle tip sensing
element is disposed on a second side of the longitudinal axis
opposing the first side.

15. The device of claim 14, wherein the transverse barrier
of the transitional member is disposed on the first side of the
longitudinal axis in the restrained position, and is disposed
across the longitudinal axis in the activated position to limit
advancement of the needle tip from the housing in a proximal
direction.

16. The device of claim 14, wherein the pivoting arm
further comprises a binding edge, such that transition of the
transitional member from the restrained position to the acti-
vated position articulates the binding edge at least partially
across the longitudinal axis.

17. A device, comprising:
a needle having a needle tip;

a housing disposed about a portion of the needle, defining
an interior cavity structured to receive the needle there-
through along a longitudinal axis of the interior cavity of
the housing; and

a transitional member adapted for transition from a
restrained position to an activated position and disposed
entirely on one side of the longitudinal axis of the inte-
rior cavity of the housing in the restrained position, the
transitional member comprising:

a pivoting arm having a needle tip sensing element con-
tinuously biased against the needle in the restrained
position, and a binding edge for engaging the needle in
the activated position, wherein transition of the transi-
tional member from the restrained position to the acti-
vated position is initiated when contact between the
needle tip sensing element and the needle is interrupted,
and wherein the transitional member moves across the
longitudinal axis of the interior cavity of the housing in
a substantially downward direction relative to the hous-
ing during transition of the transitional member from the
restrained position to the activated position.

18. The device of claim 17, wherein the pivoting arm has a
first end adjacent an interior portion of the housing and a
second end, and the needle tip sensing element and a trans-
verse barrier oriented on opposing sides of the pivoting arm
adjacent the second end.

19. The device of claim 18, wherein the interior cavity of
the housing has a longitudinal axis and the transitional mem-
ber is transitionable from a restrained position when the
needle tip sensing element is disposed on a first side of the
longitudinal axis to an activated position when the needle tip
sensing element is disposed on a second side of the longitu-
dinal axis opposing the first side.

20. The device of claim 19, wherein the transverse barrier
of the transitional member is disposed on the first side of the
longitudinal axis in the restrained position, and is disposed on
the second side of the longitudinal axis in the activated posi-
tion to limit advancement of the needle tip from the housing
in a proximal direction.

21. The device of claim 17, wherein the binding edge limits
the advancement of the needle tip from the housing in the
distal direction in the activated position.
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22. A method of actuating a needle guard, comprising the
steps of:

providing a needle guard disposed about at least a portion

of a needle, the needle guard comprising:

a housing defining an interior cavity structured to
receive the needle having a needle tip therethrough
along a longitudinal axis of the interior cavity of the
housing, and

a transitional member adapted for transition from a
restrained position to an activated position and dis-
posed entirely on one side of the longitudinal axis of
the interior cavity of the housing in the restrained
position, the transitional member comprising:

a pivoting arm having a needle tip sensing element con-
tinuously biased against the needle in the restrained
position, and a binding edge for engaging the needle
in the activated position, wherein transition of the
transitional member from the restrained position to
the activated position is initiated when contact
between the needle tip sensing element and the needle
is interrupted; and

transitioning the transitional member from the restrained

position to the activated position by interrupting contact

between the needle tip sensing element and the needle,
wherein the transitional member moves across the lon-

gitudinal axis of the interior cavity of the housing in a

substantially downward direction relative to the housing

when the transitional member is transitioned from the
restrained position to the activated position.

23. The method of claim 22, wherein the transitional mem-
ber further comprises a pivoting arm having a first end adja-
cent an interior portion of the housing and a second end, the
needle tip sensing element and a transverse barrier adjacent
the second end and oriented on opposing sides of the pivoting
arm.

24. The method of claim 23, wherein transitioning the
transitional member from the restrained position to the acti-
vated position includes advancing the needle tip past the
needle tip sensing element in a distal direction.

25. The method of claim 24, wherein transitioning the
transitional member from the restrained position to the acti-
vated position causes the transverse barrier to transition from
afirst side of a longitudinal axis of the housing to a position at
least partially across the longitudinal axis to limit advance-
ment of the needle tip from the housing in a proximal direc-
tion.

26. The method of claim 22, wherein the binding edge
engaging the needle in the activated position limits the
advancement of the needle tip from the housing in a distal
direction.

27. The method of claim 22, wherein the binding edge at
least partially deforms a portion of the needle in the activated
position.

28. The method of claim 22, wherein the binding edge
restrains at least a portion of the needle against an interior
portion of the housing in the activated position.

29. A device, comprising:

a needle having a needle tip;

a housing disposed about a portion of the needle, defining

an interior cavity; and

a transitional member adapted for transition from a

restrained position to an activated position, the transi-

tional member comprising a pivoting housing, a needle
tip sensing element for contacting the needle in the
restrained position, and a transverse barrier; and

a spring arm disposed within the interior cavity biasing the

transitional member, the spring arm comprising a bind-
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ing edge for engaging the needle in the activated posi-
tion, the spring arm disposed entirely on one side of the
needle within the interior cavity when the transitional
member is in the restrained position,

wherein the spring arm and the transitional member are
separate elements, and wherein transition of the transi-
tional member from the restrained position to the acti-
vated position is initiated when contact between the
needle tip sensing element and the needle is interrupted,
and

wherein, in the restrained position, the needle extends
through the needle tip sensing element.

30. The device of claim 29, wherein the transitional mem-
ber defines a recess for accommodating at least a portion of
the binding edge therein in the restrained position.

31. The device of claim 30, wherein transition of the tran-
sitional member from the restrained position to the activated
position releases the binding edge from within the recess.

32. A device, comprising:

a needle having a needle tip;

a housing disposed about a portion of the needle, defining
an interior cavity structured to receive the needle there-
through along a longitudinal axis of the interior cavity of
the housing; and
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a transitional member adapted for transition from a
restrained position to an activated position and disposed
entirely on one side of the longitudinal axis of the inte-
rior cavity of the housing in the restrained position, the
transitional member comprising:

a first binding edge for restricting movement of the
needle in a proximal direction in the activated posi-
tion,

a second binding edge for restricting movement of the
needle in a distal direction in the activated position,
and

a needle tip sensing element, wherein transition of the
transitional member from the restrained position to
the activated position is initiated when contact
between the needle tip sensing element and the needle
is interrupted.

33. The device of claim 32, wherein the transitional mem-
ber further comprises a contact portion having a gap therein,
wherein the needle tip passes through the gap during transi-
tion from the retracted position to the activated position.

34. The device of claim 33, wherein the first binding edge
and the second binding edge contact a portion of the needle
upon passage of the needle tip through the gap.
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